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The following four papers develop the global structure theory for 
finite semigroups. A global structure theory for the finite semigroup S 
can be carried out by embedding1 S in a long semidirect or wreath 
product of many finite groups alternated with many elementary (com- 
binatorial order 3) semigroups. That such embeddings exist was proved 
ten years ago, initiating the global theory. The Cartesian coordinates of 
the semidirect or wreath product restricted to the image of the embed- 
ding gives rise to global (sequential or “triangular”) coordinates for 
S from which the global properties of the multiplication table can be 
viewed and computed. For example a global property is complexity, 
introduced in 1963, being by definition the minimal number of group 
coordinates possible in all such embeddings for S. In many applications 
we find complexity in this sense corresponds to complexity in the crude 
pragmatic sense. 
Alternatively, a global theory for S can be given by reconstructing S 
(up to embedding) from its maximal subgroups as follows. Take a 
maximal subgroup of S, G,, , and form a Rees matrix semigroup over 
G,, , denoted R(G,). Next add a maximal subgroup G, of S to R(G,) 
as a group of units (equals the invertible elements) yielding S, = 
r Embedding for semigroups means “is a homomorphic image of a subsemigroup 
of . . . .” 
2 Given a semigroup T  choose positive integers m and n and form all m x n matrices 
with coefficients in T  u {0} with at most one nonzero entry in the entire matrix! Denote 
these matrices by R(T). Next choose any n x m matrix C with coefficients in T u {O}. 
Then place a multiplication * on R by M, * Ma = M,CM, . Then R is a Rees matrix 
m x n semigroups over T. Rees matrix semigroups arise from doing the Wedderburn 
structure theory for semigroups. They are the analogs of the full matrix groups (with 
addition omitted). 
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R(G,) + G, . Continuing in this way (e.g. S, = R(S,) + G,) and 
with appropriate choices of maximal subgroups GO, G, , G, ,-and 
matrix semigroups R(S,), it is proved in the fourth paper, “Synthesis of 
the Cassical and Modern Theory of Finite Semigroups” by John Rhodes 
and Dennis Allen, Jr. that S is obtained up to embedding. Further the 
embedding is very nice-one-to-one on subgroups and preserves regular 
ideals. This paper to a large extent synthesizes the classical ideas of 
Green, Rees, Clifford, etc. with the modern global theory. In many ways 
Schiitzenberger and his works provided a critical bridge from the ideas 
of the classical period to the ideas of the modern period. He is major 
in both. 
The important and nearly classical (by preprints) first paper entitled 
“Extension of the Fundamental Theorem of Finite Semigroups” by 
Price Stiffler does that and much more. The prime decomposition 
theorem states that every finite semigroup S can be embedded in a 
wreath product of all three units and just the simple groups embedded 
in S. Stiffler proves that S can be embedded in a wreath product of 
simple groups and just the units embedded in S excepting some classified 
trivial cases (but the simple groups required might not be embedded 
in S). The techniques employed in the proof (e.g., the fundamental 
embedding theorem for unique minimal ideals) are extremely useful 
and important in their own right. Further, all the commutivity relations 
which exist among the units and groups with respect to wreath products 
are proved. Finally if the largest unit U, (the “flip-flop”) is not embedded 
in S, Stiffler proves the complexity of S is < 1, a beautiful theorem. 
The short second paper entitled “Axioms for the Complexity for All 
Finite Semigroups” presents just that. It is shown that complexity is 
equivalent with a (global)2 study of homomorphisms on S, namely a 
global study of all the homomorphisms on all T which map onto S. 
The third paper entitled “Complexity of Two $-Class Semigroups” 
by Bret R. Tilson brilliantly determines the complexity of any finite 
semigroup with two nonzero f-classes. The techniques developed in 
this paper are very important in the study of complexity. 
In the period 1965-1972 (roughly) all the contributing authors were 
in the Department of Mathematics, University of California, Berkeley, 
earnestly working on the structure theory of finite semigroups. Many 
seminars, courses, conferences, and discussions took place, and the 
following papers reflect some of the work born in that excitting period. 
We thank Editor Gian-Carlo Rota for his many, many kindnesses and 
encouragement. 
